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O BEPOHTHOM HCII0JIE30BAHHH 3AIHHTHHX CBOHCTB 
CJIIOHH nEPEHOCTHKA B03EYHHTEJI3MH CnElIHOH^ECKH 
KJIEIUEBUX HHOEKUHH 

A. H. AneicceeB, B. M. IIoflSopoHOB, JI. A. EypeHKOBa 


JIoKa3aHO HaJiirane 6aKTepHUHHHi>ix BemecTB, aHaJiorHHHbix no neficTBHio hhhhomy jmaoiiHMy 
b xchhkoh cJiioHe h ueMeHTHOH npoSKe HKcoflOBBix KjiemeH Rhipicephalus appendiculatus. OScyxcna- 
eTCH H3 B03MoacHaH ponb b nepena^e h coxpaHeHHH cneuHcJ)H*iecKH KjiemeBbix, He ^yBCTBHTejibHBix 
k jiH30HHMy B036yflHTejieH, TaKHx KaK pHKKeTCHH, BHpyc KJiemeBoro aHuecJjaJiHTa h Goppejinn — 
B036yflHTejiH 6ojie3HH JlaiiMa. npennojiaraeTCH, *ito Hani-rane SaKTepHHHflHbix BemecTB b ueMeHT- 
hoh npoSKe npenoxpaHHeT cKOHueHTpHpoBaHHBix b Heft KjiemeBbix B036yflHTeneft (BHpyc KJieme- 
Boro 3HuecJ)aJiHTa, SoppenHft) ot KOHKypeHTHoro h pa3pyniHTejibHoro B03fleftcTBHH ByjibrapHoft, 
kokkoboh MHKpocJjJiopbi h rHoftHoro BocnajieHHH, npenHTCTByiomero KaK HacbimeHHio KJiema, TaK, 
BepOHTHO, H npOHHKHOBeHHK) CneUH(J)H^eCKH KJiemeBBIX B036yflHTeJieH B n03B0H0^IH0r0 X03HHHa. 


Cpejm MHoroo6pa3Hbix $yHKijHH cjhohbi hkcobobbix KjiemeH, o6ecne*iHBaiomHx 
ycnemHoe HacbimeHHe sthx KpoBOCocymHx mieHHCTOHorHx, hmciotcsi h TaKHe, koto- 
pwe cnocoScTByioT npoHHKHOBeHHio, 3aKpenjieHHio h pa3MHO)KeHHK) b opraHH3Me 
no3BOHO^Horo-xo3HHHa B036yflHTejieH cneutH^H^ecKH KjiemeBbix HH<})eKUHH. Iloa- 
poGHbiii pa36op HMeHHo 3thx cbohctb cjjejiaH HaMH paHee (AjieKceeB, 1993). IIpHcacbi- 
BaHHe KJiemeii Bbi3bmaeT aocTaTo^HO BbipaxceHHyio Kjieio^Hyio peaKUHio, KOTopan, 
bo bchkom cuy^ae Ha nepBbix 3Tanax nHTaHHH KJiema, He npHBOjjHT k 3 Ha*iHTejibHOMy 
OTMHpaHHIO KJieTO^HblX SJieMeHTOB KpOBH, XapaKTepHbIX JJJISI THOHHblX BOCnaJieHHH, 
h He conpoBoacaaeTCH 6ypHbiM pa3MHO)KeHHeM TaK Ha3braaeMOH ByjibrapHOH mhkpo- 
4)jiopw. 06a npouiecca „HeBbiroflHbi” KaK nil si jjJiHTeJibHoro nHTaHHH hkco^h^, TaK, 

BepOHTHO, H JJJIH npOHHKHOBCHHH B HX OpraHH3M CneiJH<})HHeCKH KJiemeBbIX B036yflH- 
TejieH. KyjibTHBHpyn BHpycbi Ha TKaHHx n03B0H0^Hbix hjih B 036y r aHTejien apyrnx 
KjiemeBbix hh^ckijhh ( 6oppejiHH, phkkctchh), qejiOBeK BbiHyjKjjeH TmaTejibHO o6epe- 
raTb hx ot ry6HTeJibHoro bjihhhhh „nocTopoHHeH”, „ByjibrapHOH” MHKpo<l)Jiopbi 
(cTpenTo, CTa^Hjio h apyrHx kokkob, HanpHMep). H hmchho sth B 036y,uHTejiH o6Hapy- 
xceHbi Ha noKpoBax KjiemeH (IIofldopoHOB, EepjjbieB, 1991). B tom tiHCJie, cjiejjOBaTejib- 
ho, h Ha hx rnnocTOMe. OpraHH3M KjiemeH, KaK sto noKa3aHO b MHoronncjieHHbix 
pa6oTax nojj6opoHOBa, o6najxaeT MomHbiMH 3amHTHbiMH MexaHH3MaMH hmchho npoTHB 
B036yjjHTejieH kokkobmx hh^ckukh. BMecTe c TeM tot ace aBTop noKa3aji, *ito hckoto- 
pwe „KJiemeBbie” B036y,miTejiH, TaKHe KaK phkkctchh, MHKpo6bi TyjinpeMHH h jihctc- 
pHH, npaKTH^eCKH He *iyBCTBHTeJIbHbI K CneiJH^HqeCKHM, OTJIHqaiOmHMCH no aMHHO- 
KHCJlOTHOMy COCTaBy JlH30UHMaM KaK pa3 Tex BHJJOB KJiemeH, KOTOpbie HBJIHIOTCH HX 
cneuH^HqecKHMH nepeHoc™KaMH. 

OcHOBbrnancb Ha He cobccm to^hom nepeBojje ojjhoh H3 pa6oT no,n6opoHOBa 
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c coaBT. (IloaSopoHOB h np., 1975), b kotopoh penb injia o jiH 30 UHMe roMoreHaia nenwx 
Knemen, Heihu h OepMenneH (Neitz, Vermeulen, 1987) cnenann tcm He MeHee BnonHe 
BepHoe npennonoxceHHe o HannqHH GaKTepHirnnHoro 3 $$eKTa, kotopbim oSnanaeT 
cnioHa Knemen. IIocKonbKy, no HaniHM naHHbiM, nnn nepenann B036ynHTeneH Kneme- 
bhx HH<I>eKUHH HMeeT oco6oe 3 HaqeHHe ueMeHTHan (fcpaKijHH cnioHbi, rne kohuchtph- 
pyeTcn orpoMHoe KonHnecTBO BHpyca KnemeBoro 3 Hne$anHTa (AneicceeB, ^yHHXHH, 
1990) h rne, cyan no HaniHM npenBapHTenbHbiM naHHbiM h no naHHbiM nHTepaTypw 
(Pollack e. a., 1991), MoryT nenoHHpoBaTbcn h 6oppenHH - B036ynHTenn 6one3HH 
JlaiiMa, oco6biii HHTepec npencraBnneT H 3 yneHHe 6aKTepHijHnHbix cbohctb ueMeHTHOH 
npoSKH cnioHbi Knemen, o6pa3yeMon b nepBbie nacbi hx npncacbiBaHHH k Koxce xo- 
3 HHHa, Korna, no HaniHM npencTaBneHHHM, b Hen HaKannHBaiOTCH B036ynHTenn cne- 
UH^HnecKH KnemeBbix hh^ckumh. B KanecTBe npoKopMHTenn 6binn H36paHbi MopcKHe 
cbhhkh - xcHBOTHbie, cnocoSHbie npH noBTopHbix KopMjieHHHx Knemen BbipaSaTbmaTb 
pe 3 HCTeHTH 0 CTb k hx yicycaM (BaJiamoB, 1993) h He qyBCTBHTenbHbie k BHpycy Kneme- 
Boro 3 Hne(})anHTa. IleMeHTHbie npo6KH 6buiH nonyneHbi ot Rhipicephalus appendicula - 
tus, CBOHCTBa cnioHbi KOTopbix, cyn* no pe3yjibTaiaM nncTaHTHOH nepenann BHpyca 
KJiemeBoro 3 Hije<})anHTa Ha xchbothmx c nonnoporoBon BHpyceMHen, Han6onee 6hh3Kh 
k TaKOBbiM y cnemnJmnecKHx nepeHocnHKOB K3 h 6one3HH JlaiiMa - Knemen Ixodes 
persulcatus u I. ricinus (AneicceeB, ttyHHXHH, 1992; Labuda e. a., 1993). Ilapa R. appendi - 
culatus- MopcKan CBHHKa 6biJia BbiSpaHa hmchho noTOMy, mo na6opaTopHan KyjibTypa 
3 Toro BHna Knemen BeneTcn Ha sthx xchbothmx h xopomo k hhm ananTHpoBaHa. Ann 
o6HapyxceHHH 6aKTepHijHnHbix cbohctb neMeHTHOH npoSKH h xchjucoh cnioHbi He HMena 
npHHUHnHanbHoro 3HaneHHH cnenn^nnHOCTb nepeHocnHKa, TaK KaK mm nonarann, 
Hcxonn H 3 npomnoro onbua, mo h roMoreHaTbi nenbix HKeonoBbix Knemen, h npony- 
neHTbi hx cnioHHbix xcene 3 , paBHo KaK h caMH BbinpenapoBaHHbie cniOHHbie xcene 3 bi, 
MoryT o6nanaTb aHTHKOKKOBOH aKTHBHocTbio, mo, pa3yMeeTcn, oTHionB He HCKnionaeT 
ycnneHHH sthx cbohctb non BnHHHHeM penponyKijHH B036ynHTeneH b hx ochobhmx 
nepeHocnHKax. 


MATEPHAJT H METOflHKA 

IlpoKopMHTenH - MopcKHe cbhhkh, paHee He Hcnonb 30 BaBniHecn nnn KopMne- 
hhh Knemen. 

Knemn - R . appendiculatus, na6opaTopHan KynbTypa, nonyneHHan H3 na6opaTopHH 
b Ahthkh (OKC(})opn, NERC). 

IleMeHTHbie npoSKH H3BneKanncb H3 koxch mopckoh cbhhkh b Hanane BTopbix 
cyTOK npHcacbmaHHH Knemen nyTeM aKKypaTHoro HCceneHHH ynacraa koxch h nocne- 
nyiomero BbicBoSoxcneHHH H3 Hero BemecTBa KOHyca. CTaHnapTH3amiH Macc KOHycoB 
npH 3TOM He nOCTHraeTCH H pa3nnqHH B SaKTepHIJHnHOH aKTHBHOCTH KOHyCOB CaMOK 
h caMnoB He Mornn 6biTb HHBennpoBaHbi Hcnonb30BaHHeM paBHbix o6beMOB xchakocth 
npn hx nocnenyiomeM THTpoBaHHH. HanpoTHB, o6beM xcnnKOH cnioHbi nonnaBancn 
CTaHnapTH3anHH Snaronapn Hcnonb30BaHHio npenBapHTenbHO KannSpoBaHHbix Kannn- 
nnpoB, b KOTopwe BCTaBnnnH poTOBbie opraHbi caMOK, ocBo6oxcneHHbix ot ueMema 
nnn nonyneHHH cnioHbi. 3tot npneM no3BonneT cynHTb h o KOHijeHTpauHH SaKTepn- 
imnHoro BemecTBa. CniOHHbie xcene3bi BbinpenapoBbiBanncb y onHHx oco6en, tomo- 
reHaTbi nenbix Knemen npnroTaBnHBanH H3 npyrnx. Hene3bi H3BneKanncb CTaHnapT- 
hmm, QTpaSoTaHHbiM erne E. H. IlaBnoBCKHM, MeTonoM - nyTeM pacceneHHn xHTHHOBbix 
noKpoBOB cnHHHOH CTopoHbi $HKCHpoBaHHoro Knema h H3BneneHHH xcene3 in toto. 
ToMoreHaTbi neMeHTHbix npoSoK roTOBHnn nyTeM pacTnpaHHH b CTepnnbHbix ycnoBHnx 
b CTynKe c necKOM h paBHbiMH o6beMaMH $H3HonorHnecKoro pacTBopa. ToMoreHaTbi 
xcene3 roTOBHnn cxonnbiM o6pa30M, npnneM o6beM roMoreHaTa 3aBHcen ot BennqHHbi 
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3ohbi JiH3Hca, BW3biBaeMbie cjiiohoh hjih roMoreHaTaMH opraHOB caMKH Rhipicephalus appendiculatus 
Ha ra30He c y6htoh KyjibTypon Micrococcus lysodeikticus. 

no OCH OpflHHaT — HHaMeTp 30HbI JIH3HCa B MM| no OCH aOciJHCC — o6pa3UbI 30H JIH3HCa; 1 — KOHTpOJIb, 

HH^iHbiH jih30hhm; 2 — Hepa3BeneHHaH acHflKan cjiioHa; 3 — roMoreHaT ueMeHTHoro KOHyca; 4 — to 
*e, uejibix cjnoHHbix scenes; 5 — to ace, uenoro KJiema; 6 — 4>H3HOJiorHtiecKHH pacTBop; cBeTJibiH 
KpyacoK BHyTpH 30Hbi jiH3Hca — (£>HJibTpOBaJibHaH 6yMara, Ha KOTOpyio HaHocHTCH HcribiTyeMan 

SCHflKOCTb. 

Lysis area produced by the organ homogenates or saliva of Rhipicephalus appendiculatus on the surface 
of the killed Micrococcus lysodeikticus culture. 

opraHOB h codaBjiHH ot 0.1 no 0.3 mji. Hjih THTpoBaHHH, onHaKO, Hcnojib30BajiH Bcerna 
ojjhh h tot me o&beM - 0.1 mji. ToMoreHaTbi nonBeprajiH TpoeicpaTHOMy 3aMopaxcHBa- 
HHK) H OTTaHBaHHIO, 3aTeM IjeHTpH(j)yrHpOBaJIH CO CKOpOCTBK) 9000 06./MHH B Te^ieHHe 
15 mhh; ueHTpH^yraT nonBeprajiH HccjienoBaHHio Ha HaJiHqne aHTHGaKTepnaJibHbix 
cbohctb no oTHoineHHio k Mycrococcus lysodeikticus, hjih nero cMoneHHbie hm hhckh 
noMemajin Ha ra30H c KyjibTypon stoto MHKpo6a. 

B KanecTBe KOHTpojien Hcnojib30Bajin <j)H3HOJiorHnecKHH pacTBop h: hh^hwh jih30- 
HHM (0.78 Mr/MJl). 

YqeTbi pa3MepoB 30Hbi jiH3nca npoBOjjHjiH nepe3 24 h 48 h, c noBTopHOH npoBepKOH 
b TeneHHe 3-5 cyT, o pe3yjibTaTax aHTHSaKTepnaJibHoro hchctbhh cynHJiH no MaKcn- 
MajibHOMy jjHaMeTpy 3ohm jiH3nca b mm. B HeKOTopwx cjiynanx (hjih HarjinnHocra) 
ncnojib30BajiH y^HTyio KyjibTypy M. lysodeikticus (cm. pncyHOK). Pa3Mepbi 30H jiH3nca 
jioKyMeHTnpoBaHbi (J)OTorpa(J)HpoBaHHeM b MacnnaGe 1:1. 

PE3YJIbTATH H OECYJKHEHHE 

KaK bhhho H3 pHcyHKa h TaGjinijbi, SaKTepniiH.aHaH aKTHBHocTb cjnoHbi h roMore- 
HaTOB cnioHHbix xcejie3 Kjiemen He cjihihkom, xoth h nocroBepHo, OTJiHyaeTcn ot koht- 
pOJIH - JIH30UHMa KypHHOrO HHIja, B3HTOTO B KaneCTBe 3TaJIOHa. AKTHBHOCTb Cy^CTpa- 
tob, nojiyneHHbix H3 caMOK, nonTH bo Bcex cjiynanx nocTOBepHo Bbiine TaKOBOH 
caMijOB, hto, BepoHTHo, hcoSxohhmo BBHjiy ropa3.no 6onee HJiHTejibHoro nepnona hx 
npncacbmaHHH. OcoGchho pa3HTejibHa pa3HHija b GaKTepHijHnHOH 3Kthbhocth tomo- 
reHaTOB ijeMeHTHbix KOHycoB: y nnHTejibHO nHTaiomHxcH caMOK OHa b 1.7 pa3a Bbiine, 
He m y caMijOB. Pa3JiHHHH Mexcny aKTHBHOCTbio jkhhkoh cjnoHbi ropa3no MeHbine h npH 
npHHHTbIX B GHOJIOrHH KpHTepHHX HOCTOBepHOCTH (95 % H GOJiee) MOryT CHHTaTbCH 
HecymecTBeHHbiMH. 3tot <J)aKT, a TaKxce cymecTBeHHocTb pa3HHijbi b aKTHBHocTH cy6- 
CTpaTa nejibix cjnoHHbix xcejie3 no3BOJineT npennojiaraTb, hto nocjienHHH 3aBHCHT ot 
Gojibinero SoraTCTBa GaKTepminnHbiMH BemecTBaMH hmchho npenmecTBeHHHKOB ue- 
MeHTHOH 4>paKiiHH cjnoHbi. Tejio uejioro KJiema caMija Gorane jih30uhmom, HexcejiH ero 
cnioHHbie xcejie3bi (pa3HHija 0.01 - nocTaTOHHo nocTOBepHa), Torna KaK hjih caMOK OHa 
npaKTHqecKH oTcyTCTByeT, hto no3BOJineT nojiaraTb, hto npaKTHnecKH Becb 3anac 6aK- 
TepmjHnHbix BemecTB roJionHOH caMKH cocpenoTo^eH b ee cjnoHHbix xcejie3ax. 

3aMeTHOe H nOCTOBepHOe OTnHqHe B GaKTepHIIH^HOH aKTHBHOCTH JKHnKOH CHIOHbl 
no CpaBHeHHK) C IjeMeHTHbIM KOHyCOM (cm. pHCyHOK, 2 , 3 OTaMeTpbl 30H JIH3HCa B 18 
H 14, 15.8 H 8.2 MJI - B TafijIHIje) MOryT o6bHCHHTbCH He CTOJIbKO 60JIbIIieH aKTHBHOCTbio 
HMeHHO JKHnKOH (JjpaKIJHH CHIOHbl, CKOJIbKO TCXHHKOH npHrOTOBJieHHH TOMOreHaTa, 
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BaKTepmjHflHa^ aKTHBHOCTb cjhohbi h roMoreHaTOB opraHOB KJiemen 
Rhipicephalus appendiculatus Ha xchboh KyjibType mhkpo6ob Mycrococcus lysodeikticus 


Bactericidal activity of saliva and organ homogenates of Rhipicephalus appendiculatus 
ticks on the surface of alive Micrococcus lysodeikticus culture 


HcnbiTaHHbiH cyScTpaT 

JlnaMeTp 30Hbi JiH3Hca, mm 

JlOCTOBepHOCTb 

caMKa 

caMeu 

pa3HHUbI 

ToMoreHaT 




uenoro KJieuw. 

15.6 + 0.22 (5) 

13.8 + 0.52 (5) 

0.01 

CJiioHHbix acene3 

15.4 + 0.46 (5) 

11.0 + 0.63 (5) 

0.001 

ueMeHTHoro KOHyca 

14.0 + 0.28 (5) 

8.2 + 0.33 (5) 

0.001 

^Chhk2w cnioHa 

18.0 + 0.63 (5) 

15.8 + 0.77 (5) 

0.06 

KOHTpOJIb 




HH^HblH JIH30UHM 

20.44 + 0.35 (9) 

<0.01* 

(J)H3HOJiorrraecKHH pacTBOp 

0 

— 

* 99 % h 6oJiee nocTOBepHan pa3HHua co BceMH npoOaMH ot Knemen; b cKo6Kax — 

qHCJio noBTopHOCTen. 


npn KOTopoii HeH36eacHo TepneTCH qacTb aKTHBHoaeHCTByiomero BemecTBa (bo3mc»kho, 
3a c^eT ancopGuHH Ha ^acTHuax necKa, cm. MeTonHKy). UKunKan cjiiOHa Hcnojii>30BaJiaci> 
B HaTHBHOM BH^e. 

IIoJiyqeHHbie pe3yjibTaTbi no3BOJiHiOT yTBepxcaaTb, ^to, bo bchkom cjiyqae b nep- 
Bbie cyTKH npHcacbmaHHB KjiemeH, cneuH^nqecKHe KjiemeBbie B036y^HTejiH o6ecne- 
qHBaioTCH HaaeacHOH 3amHTOH ot KOHKypnpyiomeH, Bbi3biBaiomeH rHOHHoe BOcnajieHHe 
MHKp0(J)J10pbI BHyTpH IjeMeHTHOrO KOHyca, a 3arpH3HeHHbIH JHOfiblMH MHKpoSaMH xo6o- 
tok KJiema oMbreaeTcn h o6e33apaxcHBaeTcn GoraTOH 6aKTepHUH,mibiMH BemecTBaMH 
hchukoh cjhohoh. 


3AKJIK)*ffiHHE 

floKa3aHHoe npHcyTCTBHe b cjiioHe KjiemeH, b xchekoh h ueMeHTHoii ee (JjpaKijHHx, 
SaKTepHHH^Hbix BemecTB ofiBHCHHeT coxpaHeHHe h jierKyio nepe^a^iy no3BOHo*iHbiM 
cnenH(})HqecKH KjiemeBbix B036y,nHTejieH He*iyBCTBHTejibHbix k jiH3oiiHMaM KjiemeH, 
B qaCTHOCTH TaKHX KaK pHKKCTCHH, He^yBCTBHTeJIbHOCTb KOTOpbIX 3KCnepHMeHTaJIbHO 

,noKa3aHa (IIouGopohob, EepabieB, 1991). 

MaccHBHoe HaKonjieHHe b iteMeHTHOM KOHyce, coxpaHeHHe b hcm h oGhjihc 
b xch^koh cjiioHe BHpyca KjiemeBoro SHite^aJiHTa (AjieKceeB, ^yHHXHH, 1990) cjiyxcaT, 
C OflHOH CTOpOHbl, aOKa3aTeJIbCTBOM ero He^yBCTBHTeJIbHOCTH K 6aKTepHHH,rtHbIM Beme- 
CTBaM cjrioHbi (jiH30HHMy?) hkcoote h aoKaaaTejibCTBOM „3amHTbi” caMoro BHpyca 
ot KOHKypeHHHH ByjibrapHOH MHKpo$Jiopbi - c .itpyroH. TeMH ace CBOHCTBaMH o6jia- 
aaiOT, bhotmo, h GoppenHH. Moxcho a priori yTBepxc^aTb, <ito Borrelia burgdorferi sensu 
lato oKaxceTCH He^yBCTBHTenbHOH k KJiemeBOMy jiH3ouHMy. CnocoGbi, aHaJiornqHbie 
npHMeHHeMbiM qejiOBeKOM jjjih nojiyqeHHH qncTbix KyjibTyp KjiemeBbix B036yaHTejieH, 
BepoHrao, 6oJiee skohomho h 3(J)(J)eKTHBHO Hcnojib3yioTCH npnpoflOH b npoueccax 
nepexoaa B036yaHTejieH TpaHCMHccHBHbix HH^eiojHH ot 6ecno3BOHo*iHoro k no3BO- 
HOTOOMy X03HHHy. 

Pa6oTa BbinojiHeHa npn nojmepxcice Pocchhckoto <t)OH,ita (JjyH^aMeHTaJibHbix nccjie- 
TOBaHHH, rpaHT 94-04-12 099 
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SUMMARY 

It is proved that in the tick fluid saliva and in the cement plug produced by Rhipucephalus appendi- 
culatus there are bactericidal substances very similar in their activity to the egg lysozyme. The possible 
role in the transmission and conservation of the specific tick-borne, insensitive to the lysozyme pathogens 
such as rickettsiae, tick-borne encephalites virus and borreliae (pathogen of Lyme disease) is discussed. 
It is supposed, that bactericidal substances in the cement plug protect accumulated in it the tick-borne 
pathogens (TBE virus, borreliae) from the compete and destructive influence of the vulgar, mainly coccal 
microflorae and from the purulent inflammation, which hinders not only tick feeding but probably specific 
tick-borne pathogens spreading in the vertebrate host. 



